CIRCUIT AND METHOD FOR SELECTING REFERENCE VOLTAGES IN 
SEMICONDUCTOR MEMORY DEVICE 



BACKGROUND OF THE INVENTION 

5 

FIELD OF THE INVENTION 

The present invention relates to a reference voltage selecting circuit of a 
semiconductor memory device; and more particularly, to a circuit and a method for selecting 
reference voltage in a semiconductor memory device, in which an internal voltage and/or 
10 high voltage can be changed using a plurality of reference voltage generators and circuitry to 
select different reference voltage combinations in a semiconductor memory device. 

PRIOR ART OF THE INVENTION 

Recent semiconductor memory devices use an internal voltage generating circuit for 
15 receiving an external voltage source and then generating an internal voltage lower than the 
exterior voltage source in order to get low voltage and low consumption of electric power. 
For instance, in a semiconductor memory device such as an EDO DRAM, the internal voltage 
generating circuit serves a role of dropping a 3.3 V external voltage source to a 2.8 V internal 
voltage source. 

20 In such semiconductor memory devices, the internal voltage generating circuit drops 

the voltage level of an external power supply to a lower voltage level for use as an internal 
power supply. The internal voltage generating circuit not only ensures that a stabilized power 
supply voltage is presented to the chip internal circuits when the external voltage source 
fluctuates, but also actively responds to temperature or processing condition fluctuations, 

25 thereby guaranteeing constant chip performance. 

Fig. 1 is a block diagram of a conventional semiconductor memory device showing a 
connection relation among voltage generators for generating an internal voltage and a high 
voltage. 

A reference voltage generator 10 receives an external voltage (EVC), generates a 
30 given reference voltage VREF, and applies it to an internal voltage generator 12. The 

internal voltage generator 12 receives reference voltage VREF, generates an internal voltage 
(IVC) having a constant level, and applies it to a memory cell array area or to a peripheral 
area. A high voltage generator 14 receives and boosts reference voltage VREF, generates a 
high voltage VPP having a given level, and applies it as a word line gate voltage. When the 
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high voltage VPP is increased, current consumption and speed increase. Conversely, when 
the high voltage VPP is decreased, current consumption and speed decrease. 

In such semiconductor memory devices, in order to execute a memory cell test, 
promote the speed of the semiconductor memory device, or lessen current consumption, the 
5 internal voltage source IVC or high voltage VPP voltage level should be changed. To change 
the internal voltage or the high voltage, the reference voltage VREF should be changed. 

In such semiconductor memory devices, however, since the reference voltage VREF 
output from the reference voltage generator 10 is used in common to generate the internal 
voltage IVC and the high voltage VPP, the internal voltage IVC or the high voltage VPP 
10 cannot be changed to perform the memory cell test, promote the speed of the semiconductor 
memory device, or reduce current consumption. 

Since the reference voltage VREF for internal voltage IVC and high voltage VPP are 
the same, the internal voltage IVC and the high voltage VPP are generated in an interlocking 
state, making it is impossible to separately change the internal voltage source IVC and the 
15 high voltage VPP. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to provide a circuit and method for 
selecting reference voltages in a semiconductor memory device that is capable of selectively 

' 20 supplying a plurality of reference voltages and separately changing the voltage levels for an 
internal voltage source IVC and a high voltage VPP. 

* Another object of the present invention is to provide a circuit and method for selecting 
reference voltages in a semiconductor memory device that is capable of generating a voltage 
source IVC and high voltage corresponding to reference voltages selected among a plurality 

25 of reference voltages. 

In accordance with an embodiment of the present invention, in a circuit for selecting 
reference voltages in a semiconductor memory device, composed of an internal voltage 
generator for receiving the reference voltage and generating an internal voltage of a constant 
level, and having a high voltage generator for receiving and boosting the reference voltage 

30 and generating a high voltage of a given level; a first reference voltage generator to generate 
a first predetermined reference voltage, from a supplied external voltage; a second reference 
voltage generator to generate a second predetermined reference voltage, from the supplied 
external voltage; a controller to output first and second reference voltage switching selection, 
signals, to select the reference voltage in response to a reference voltage selection signal 
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supplied to the device; a first switch to supply the first reference voltage to the high voltage 
generator in response to the first reference voltage switching selection signal; a second switch 
to supply the second reference voltage to the high voltage generator in response to the second 
reference voltage switching selection signal. 
5 Also, in accordance with an embodiment of the present invention, a circuit for 

selecting reference voltages in a semiconductor memory device having an internal voltage 
generator for receiving the reference voltage and generating an internal voltage source of 
constant level, and having a high voltage generator for receiving and boosting the reference 
voltage and generating a high voltage of a given level; a first reference voltage generator to 

10 generate a first predetermined reference voltage from a supplied external voltage; a second 
reference voltage generator to generate a second predetermined reference voltage from the 
supplied external voltage; a controller to output first and second reference voltage switching 
selection signals, to select the reference voltage in response to a reference voltage selection 
signal supplied to the device; a first switch to supply the first reference voltage to the internal 

1 5 voltage generator in response to the first reference voltage switching selection signal; and a 
second switch to supply the second reference voltage to the internal voltage generator in 
response to the second reference voltage switching selection signal. 

In accordance with another embodiment of the present invention, a circuit for 
selecting reference voltages in a semiconductor memory device is made up of an internal 

20 voltage generator for receiving reference voltage and generating an internal voltage of a 

constant level; a high voltage generator for receiving and boosting the reference voltage and 
generating a high voltage of a given level; a first reference voltage generator to generate a 
first predetermined reference voltage from a supplied external voltage; a second reference 
voltage generator to generate a second predetermined reference voltage from the supplied 

25 external voltage; a controller to output first through fourth switching selection signals to 

select the first or second reference voltage in response to a reference voltage selection signal 
supplied to the device; a first switch to supply the first reference voltage to the internal 
voltage generator in response to the first switching selection; a second switch to supply the 
second reference voltage to the internal voltage generator in response to the second switching 

30 selection signal; a third switch to supply the first reference voltage to the high voltage 

generator in response to the third switching selection signal; and a fourth switch to supply the 
second reference voltage to the high voltage generator in response to the fourth switching 
selection signal. 
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In accordance with a more specific embodiment of the present invention, the 
controller receives the reference voltage selection signal through a pad. 

In the alternative, the controller receives the reference voltage selection signal through 
a fuse option circuit. 

In accordance with a method embodiment of the present invention, a method of 
selecting reference voltages in a semiconductor memory device, the semiconductor memory 
device having a plurality of reference voltage generators for generating first and second 
reference voltages, having an internal voltage generator for receiving first or second reference 
voltages and generating an internal voltage source based on a constant level, and having a 
high voltage generator for receiving and boosting first or second reference voltage and 
generating a high voltage of a given level, and the method comprises the step of: 

selecting one reference voltage out of the first and second reference voltages is input 
to the high voltage generator in response to the reference voltage selection signal supplied to 
the device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the instant invention will become 
apparent from the following description of preferred embodiments taken in conjunction with 
the accompanying drawings, in which: 

Fig. 1 is a block diagram showing a connection relation among voltage generators for 
generating an internal voltage and a high voltage in a conventional semiconductor memory 
device; 

Fig. 2 is a circuit diagram of a circuit for generating an internal voltage and a high 
voltage in a semiconductor memory device in a first preferred embodiment of the present 
invention; 

Fig. 3 is a circuit diagram of a circuit for generating an internal voltage and a high 
voltage in a semiconductor memory device in a second preferred embodiment in accordance 
with the present invention; and 

Fig. 4 is a circuit diagram of a circuit for generating an internal voltage and a high 
voltage in a semiconductor memory device in a third preferred embodiment of the present 
invention. 
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PREFERRED EMBODIMENTS OF THE INVENTION 

Hereinafter, preferred embodiments of the present invention will be described in 
detail with reference to the accompanying drawings. 

It will be understood by those skilled in the art that the present invention can be 
5 embodied by numerous different types and is not limited to the following described 

embodiments. The following various embodiments are exemplary in nature, it is noted that 
voltage references, voltage generators, and the like are well-known in the art. Accordingly, 
details of such circuitry have been omitted so that the invention can be clearly presented. 

Fig. 2 represents a circuit diagram of a circuit for generating an internal voltage and a 
10 high voltage in a semiconductor memory device in one embodiment of the present invention. 
In accordance with the first embodiment, the circuit in Fig. 2 includes: a first 
reference voltage generator 20 that receives an external voltage EVC, and generates and 
outputs a first reference voltage VREF1; a second reference voltage generator 22 that 
receives the external voltage EVC, and generates and outputs a second reference voltage 
15 VREF2; an internal voltage generator 28 to receive the first reference voltage VREF1 and 
generate an internal voltage IVC of a constant level for application to an array area of 
memory cells or to a peripheral area; a controller 32 to output first and second reference 
voltage switching selection signals to select a reference voltage in response to a reference 
voltage selection signal supplied to the device; a first switch 24 to supply the first reference 
20 voltage VREF1 to a high voltage generator 30 in response to the first reference voltage 
switching selection signal of the controller 32; a second switch 26 to supply the second 
reference voltage VREF2 to the high voltage generator 30 in response to the second reference 
voltage switching selection signal of the controller 32; and the high voltage generator 30 to 
receive and boost the first reference voltage VREF1 or the second reference voltage VREF2, 
25 selected through the first and second switches 24, 26, and generate a first high voltage VPP1 
of a first given level or a second high voltage VPP2 of a second given level, and apply it as 
the word line gate voltage. 

With reference to Fig. 2, the operation of the first embodiment will be described in 
detail, as follows. 

30 The first reference voltage generator 20 receives the external voltage EVC, and 

generates and outputs the first reference voltage VREF1. The second reference voltage 
generator 22 receives the external voltage EVC, and generates and outputs the second 
reference voltage VREF2. 
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In a normal operating mode, the controller 32 outputs the first reference voltage 
switching selection signal SI as a high signal, and outputs the second reference voltage 
switching selection signal S2 as a low signal, to respectively apply them to selection nodes of 
the first and second switches 24, 26. Thereby, the first switch 24 is switched On, and the 
5 second switch 26 is switched Off. Therefore, the first reference voltage VREF1 output from 
the first reference voltage generator 20 is applied to the internal voltage generator 28 and the 
high voltage generator 30. The internal voltage generator 28 receives the first reference 
voltage VREF1 output from the first reference voltage generator 20, generates the internal 
voltage IVC of a constant level, and applies it as the memory cell array voltage or the 

10 periphery-use voltage. Further, the high voltage generator 30 receives and boosts the First 
reference voltage VREF1 through the first switch 24, generates the first high voltage VPP1 
having a first given voltage level, and applies it as the word line gate voltage. 

When a mode signal for changing the high voltage VPP is input to the device through 
a pad or a fuse option circuit, the controller 32 outputs the first reference voltage switching 

1 5 selection signal SI as a low signal, and outputs the second reference voltage switching 

selection signal S2 as a high signal, to respectively apply them to selection nodes of the first 
and second switches 24, 26. Thereby, the first switch 24 is switched Off, and the second 
switch 26 is switched On. Therefore, the first reference voltage VREF1 output from the first 
reference voltage generator 20 is applied to the internal voltage generator 28, and the second 

20 reference voltage VREF2 output from the second reference voltage generator 22 is applied to 
the high voltage generator 30. The internal voltage generator 28 receives the first reference 
voltage VREF1 output from the first reference voltage generator 20, generates the internal 
voltage IVC of a constant level, and applies it at the memory cell array area or the peripheral 
area. Further, the high voltage generator 30 receives and boosts the second reference voltage 

25 VREF2 through the second switch 26, generates the second high voltage VPP2 having a 
second given level, and applies it as the word line gate voltage. 

Fig. 3 is a circuit diagram of a circuit for generating an internal voltage and a high 
voltage in a semiconductor memory device in a second preferred embodiment of the present 
invention. 

30 The circuit in Fig. 3 is made up of: a first reference voltage generator 40 that receives 

an external voltage EVC, and generates and outputs a first reference voltage VREF1; a 
second reference voltage generator 42 that receives the external voltage EVC, and generates 
and outputs a second reference voltage VREF2; a high voltage generator 50 to receive and 
boost the second reference voltage VREF2, generate the high voltage VPP of a constant level, 
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and apply it as a gate voltage of a word line; a controller 52 to output first and second 
reference voltage switching selection signals to select reference voltage in response to a 
reference voltage selection signal supplied to the device; a first switch 44 to supply the first 
reference voltage VREF1 to an internal voltage generator 48 in response to the first reference 
5 voltage switching selection signal of the controller 52; a second switch 46 for supplying the 
second reference voltage VREF2 to the internal voltage generator 48 in response to the 
second reference voltage switching selection signal of the controller 52; and the internal 
voltage generator 48 to receive the first reference voltage VREF1 or the second reference 
voltage VREF2 through the first or second swatches 24, 26, generate a first internal voltage 

1 0 IVC 1 of a first constant level or a second internal voltage IVC2 of a second constant level, 
and apply it at a memory cell array area or a peripheral area. 

Referring to Fig. 3, the operation of the second preferred embodiment of the present 
invention will be described in detail, as follows. 

The first reference voltage generator 40 receives the external voltage EVC, and 

1 5 generates and outputs the first reference voltage VREF1 . The second reference voltage 

generator 42 receives the external voltage source EVC, and generates and outputs the second 
reference voltage VREF2. 

In a normal operating mode, the controller 52 outputs the first reference voltage 
switching selection signal SI as a low signal, and outputs the second reference voltage 

20 switching selection signal S2 as a high signal, and respectively applies them to selection 
nodes of the first and second switches 44, 46. Thereby, the first switch 44 is switched Off, 
and the second switch 46 is switched On. Therefore, the second reference voltage VREF2 
output from the second reference voltage generator 42 is applied to the internal voltage 
generator 48 and the high voltage generator 50. The internal voltage generator 48 receives 

25 the second reference voltage VREF2 output from the second reference voltage generator 42, 
generates the second internal voltage source IVC2 of a second constant level, and applies it at 
the memory cell array area or the peripheral area. Further, the high voltage generator 50 
receives and boosts the second reference voltage VREF2 output from the second reference 
voltage generator 42, generates the high voltage VPP of a given level, and applies it as the 

30 word line gate voltage. 

When a mode signal for changing the internal voltage IVC is supplied to the device 
through a pad or a fuse option circuit, the controller 52 outputs the first reference voltage 
switching selection signal SI as a high signal, and outputs the second reference voltage 
switching selection signal S2 as a low signal, and respectively applies them to selection nodes 
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of the first and second switches 44, 46. Thereby, the first switch 44 is switched On, and the 
second switch 46 is switched Off. Therefore, the first reference voltage VREF1 output from 
the first reference voltage generator 40 is applied to the internal voltage generator 48, and the 
second reference voltage VREF2 output from the second reference voltage generator 42 is 
5 applied to the high voltage generator 50. At this time, the internal voltage generator 48 
receives the first reference voltage VREF1 output from the first reference voltage generator 
40, generates the first internal voltage IVC1 of a first constant level, and applies it at the 
memory cell array area or the peripheral area. Further, the high voltage generator 50 receives 
and boosts the second reference voltage VREF2 output from the second reference voltage 
10 generator 42, generates the high voltage VPP of a given level, and applies it as the word line 
gate voltage. 

Fig. 4 is a circuit diagram of a circuit for generating an internal voltage and a high 
voltage in a semiconductor memory device in a third preferred embodiment of the present 
invention. 

15 The circuit in Fig. 4 is composed of: a first reference voltage generator 60 to receive 

external voltage EVC, and generate and output an first reference voltage VREF1; a second 
reference voltage generator 62 to receive the external voltage EVC, and generate and output 
the second reference voltage VREF2; a controller 76 to output first through fourth switching 
selection signals to select the first or second reference voltage in response to a reference 

20 voltage selection signal supplied to the device; a first switch 64 to supply the first reference 
voltage VREF1 to the internal voltage generator 72 in response to the first switching selection 
signal SI output from the controller 76; a second switch 66 to supply the second reference 
voltage VREF2 to the internal voltage generator 72 in response to the second switching 
selection signal S2 of the controller 76; a third switch 68 to supply the first reference voltage 

25 VREF 1 to the high voltage generator 74 in response to a third switching selection signal S3 
output from the controller 76; a fourth switch 70 to supply the second reference voltage 
VREF2 to the high voltage generator 74 in response to a fourth switching selection signal S4 
of the controller 76; the internal voltage generator 72 to receive the first reference voltage 
VREF1 or the second reference voltage VREF2 through the first or second switch 64, 66, 

30 generate a first internal voltage IVC1 having a first constant level or a second internal voltage 
IVC2 having a second constant level, and apply it at the memory cell array area or the 
peripheral area; and a high voltage generator 74 to receive and boost the first reference 
voltage VREF1 or the second reference voltage VREF2 through the third or fourth switch 68, 
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70, and generate first high voltage VPP1 of a first given level or a second high voltage VPP2 
of a second given level, and apply it as the word line gate voltage . 

With reference to the above-described Fig. 4, the operation of the third preferred 
embodiment of the present invention will be described in detail, as follows. 
5 The first reference voltage generator 60 receives the external voltage EVC, and 

generates and outputs the first reference voltage VREF1. The second reference voltage 
generator 62 receives the external voltage EVC, and generates and outputs the second 
reference voltage VREF2. 

In normal operating mode, the controller 76 outputs the first and third switching 
10 selection signals SI, S3 as high signals, and outputs the second and fourth switching selection 
signals S2, S4 as low signals, and respectively applies them to selection nodes of the first 
through fourth switches 64, 66, 68, 70. Thereby, the first and third switches 64, 68 are 
switched On, and the second and fourth switches 66, 70 are switched Off. Therefore, the first 

reference voltage VREF1 is applied to the internal voltage generator 72 and the high voltage 

J 

1 5 generator 74. The internal voltage generator 72 receives the first reference voltage VREF1 
generates the first internal voltage IVC1, and applies it at a memory cell array area or the 
peripheral area. Further, the high voltage generator 74 receives and boosts the first reference 
voltage VREF1 generates the high voltage VPP1 and applies it as the word line gate voltage 
When a mode signal for changing the internal voltage source IVC is supplied to the 

20 device through the pad or the fuse option circuit or a mode register set, the controller 76 

outputs the first and fourth switching selection signals SI, S4 as low signals, and outputs the 
second and third switching selection signals S2, S3 as high signals, and respectively applies 
them to selection nodes of the first through fourth switches 64, 66, 68, 70. Thereby, the first 
and fourth switches 64, 70 are switched Off, and the second and third switches 66, 68 are 

25 switched On. Therefore, the first reference voltage VREF1 is applied to the high voltage 
generator 74, and the second reference voltage VREF2 is applied to the internal voltage 
generator 72. At this time, the internal voltage generator 72 receives the second reference 
voltage VREF2, generates the second internal voltage IVC2, and applies it at the memory cell 
array area or the peripheral area. Further, the high voltage generator 74 receives and boosts 

30 the first reference voltage VREF1, generates the first high voltage VPP1, and applies it as the 
word line gate voltage . 

When a mode signal for changing the high voltage VPP is supplied to the device 
through the pad or the fuse option circuit, the controller 76 outputs the first and fourth 
switching selection signals SI, S4 as high signals, and outputs the second and third switching 
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selection signals S2, S3 as low signals, and respectively applies them to selection nodes of 
the first through fourth switches 64, 66, 68, 70. Thereby, the first and fourth switches 64, 70 
are switched On, and the second and third switches 66, 68 are switched Off. Therefore, the 
first reference voltage VREF1 is applied to the internal voltage generator 72, and the second 
5 reference voltage VREF2 is applied to the high voltage generator 74. At this time, the 
internal voltage generator 72 receives the first reference voltage VREF1, generates the 
internal voltage IVC1, and applies it at the memory cell array area or the peripheral area. 
Further, the high voltage generator 74 receives and boosts the second reference voltage 
VREF2 generates the second high voltage VPP2, and applies it as the word line gate voltage. 

10 When a mode signal for changing both the internal voltage rVC and the high voltage 

VPP is supplied to the device through the pad or the fuse option circuit, the controller 76 
outputs the first and third switching selection signals SI, S3 as low signals, and outputs the 
second and fourth switching selection signals S2, S4 as high signals, and respectively applies 
them to selection nodes of the first through fourth switches 64, 66, 68, 70. Thereby, the 

15 second and fourth switches 66, 70 are switched on, and the first and third switches 64, 68 are 
switched Off. Therefore, the second reference voltage VREF2 is applied to the internal 
voltage generator 72 and the high voltage generator 74. At this time, the internal voltage 
generator 72 receives the second reference voltage VREF2, generates the internal voltage 
IVG2, and applies it at the memory cell array area or the peripheral area. Further, the high 

20 voltage generator 74 receives and boosts the second reference voltage VREF2, generates the 
second high voltage VPP2, and applies it as the word line gate voltage. 

In the above-described first through third embodiments of the present invention, two 
reference voltage generators are used to generate the mutually different first and second 
reference voltages so as to change the internal voltage IVC and the high voltage VPP by 

25 using the mutually different reference voltage. It is generally valid, however, to embody the 
present invention using two or more reference voltage generators, so as to perform a selection 
so that one out of two or more reference voltages is input to an internal voltage generator 
and/or a high voltage generator, without deviating from the scope of the invention. 

As afore-mentioned, in accordance with embodiments of the present invention, in 

30 order to perform a test or separately change an internal voltage and high voltage, two 

reference voltage generators are equipped in a semiconductor memory device, and a reference 
voltage changing mode signal is supplied to the device through a pad or a fuse option circuit 
so as to select a reference voltage. When, the internal voltage or the high voltage is changed, 
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advantages can be realized because the internal voltage and the high voltage can be separately 
set and respective corresponding specific defects can be eliminated. 

In embodiments of the present invention, there are further advantages such as a 
change of reference voltage can make the internal voltage source or the high voltage different 
5 in a testing environment, to thereby improve production cost and shorten a development 
period. 

It will be apparent to those skilled in the art that various other modifications and 
variations can be made to the embodiments without deviating from the spirit or scope of the 
- invention. Thus, it is intended that the present invention cover the modifications and 
10 variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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